Objective: Multiple sclerosis (MS) is a chronic neuroimmunological disease that mainly affects young adults and leads to neurological disabilities. Depression, anxiety, cognitive dysfunction, and other psychiatric conditions have often been reported in patients with MS. Other, subtler aspects of psychosocial conditions in MS have been studied, but there is a paucity of papers on the subject. Remarkable degrees of aggression have been described in up to a quarter of patients with MS, but few studies have targeted this outcome in the psychopathological assessment on patients. The objective of the present study was to assess aggressiveness in patients with MS and compare with matched control subjects. Method: The present study included a group of 24 patients and 24 healthy controls matched for gender, age, and socioeconomic level. Patients with moderate or severe disability, anxiety, or depression were excluded. A validated tool was used for assessment of aggressive trait. Results: Aggressive traits were studied in patients and matched controls, and the results point to a very low level of aggressive tendency in patients with MS, in comparison with controls.
Introduction
Multiple sclerosis (MS) is a chronic neuroimmunological disease affecting the central nervous system, typically among young adults. Weakness, visual impairment, sphincter dysfunction, and incoordination are among the disabilities determined by the disease over the long term (Katz-Sand, 2015) . The prevalence of MS varies from 2 to 200 cases per 100,000 inhabitants, following a latitude gradient (Leray, Moreau, Fromont & Edan, 2016) . Although MS can be treated, it cannot be cured, and treatments aim to achieve immunological control of the disease (Milo, 2015) plus symptomatic treatment of other prevalent conditions that patients may present (Hutchinson, 2015) . Among these conditions, psychological manifestations and psychiatric diseases are often present in patients with MS. Many authors have described depression, anxiety, apathy, euphoria, emotional lability, irritability, disinhibition, inappropriate social behavior, obsessiveness, inflexibility, and impatience, lack of initiative and personality changes in patients with MS (Rosti-Otajärvi & Hämäläinen, 2013) . In fact, depression, high harm avoidance, and low self-directedness have been pointed out as personality characteristics of these patients (Gazioglu et al., 2014) . Remarkable degrees of aggression have been described in up to 23% of patients with MS (Rosti-Otajärvi & Hämäläinen, 2013) , but few studies have targeted this outcome in psychopathological assessments on these individuals. Typically, the few studies on the subject had no matched control group in assessing aggressiveness in MS, and this trait was evaluated as part of a larger inventory (Rosti-Otajärvi & Hämäläinen, 2013) . Other studies on personality traits that included a control group of healthy individuals have used scales that do not include aggressiveness (Lima, Paes & Alvarenga, 2015) . The present study intended to investigate the prevalence and characteristics of aggressive behavior in a group of patients with MS. It is important to understand that there are situations where aggressive traits could be adaptive in everyday life and, therefore, aggressiveness (or lack thereof) is not necessarily a maladaptive process.
Materials and Methods
This study was approved by the Ethics Committee of Universidade Metropolitana de Santos. All participants were aware of the experimental nature of the study and signed a consent statement in order to be enrolled in the psychological assessment. All patients and controls underwent individual consultations with a psychologist.
Participants were patients with relapsing-remitting MS attending consultations at the Outpatient Neuroimmunology Unit of the Medical School of Universidade Metropolitana de Santos. Patients and controls were invited to participate as volunteers. The control group consisted of healthy subjects who were matched to the patients for sex, age and educational, and socioeconomic levels (1:1). The controls were just accompanying patients attending other medical units at the same university (Cardiology, Internal Medicine, Dermatology etc.).
Data included gender, age, duration of MS, degree of disability, and medications in use. Patients' disability was assessed using the Expanded Disability Scale Score (EDSS; Kurtzke, 1983) . This scale score ranges from 0 (normal) to 10 (death) and patients with scores of less than 5.0 are independent enough to walk. Only patients with mild degrees of disability were included (EDSS ≤ 5.0), in order to avoid having this parameter as a potential determinant of behavioral disorders. For example, a patient who is wheelchair-bound may react differently to MS diagnoses, social life, professional aspirations, family demands and so forth, compared with patients who have no (or only minimal) disability. Patients with moderate or severe anxiety and/or depression and those undergoing psychiatric treatment were not included in the study, because this might equally have affected the results of this assessment. For example, a very depressive patient might not react with anger and prefer to be quiet and unchallenging. Anxiety and depression were screened using the Beck inventory.
Patients and controls had not received treatments that might have altered their behavior (e.g., corticosteroids) for at least 6 months prior to study enrollment.
An experienced psychologist individually interviewed patients with MS and matched control subjects. The interview was carried out in the outpatient service of the Medical School at Universidade Metropolitana de Santos, Brazil. It took, on average, 120 min. Patients and control subjects were aware of the duration of the interview but did not know that this project was about aggressive traits. The subjects were only informed that the psychologist in charge of his/her case would assess some characteristics of their personality. If they agreed to this, they signed the consent.
Aggressive behavior was assessed using the Tendency to Aggressiveness Scale (Sisto, 2005; Sisto & Oliveira, 2007) . This scale consists of "yes" or "no" answers to questions relating to a tendency to aggression toward oneself, other individuals, or objects. It is a self-report scale that has inherent limitations due to its design and does not account for opinions from relatives and caretakers. However, for the purpose of this study, this scale was considered adequate. There are three types of assessments in the inventory. The first identifies individuals with a below-average tendency to aggressiveness. The second identifies individuals with a medium to high tendency to aggressiveness, who are usually the type of person who will use any means to reach their goal. The third identifies high degrees of aggressiveness, usually among individuals who will direct their aggression toward anything or anyone.
After this initial classification has been made, individuals underwent final assessment using information obtained from the three types of responses to the inventory. The final result characterizes individuals' tendency to aggressiveness, along with behavior relating to intimidation, manipulation, verbal aggression, abuse, or tendency to seek vengeance. The scores obtained in the tests enable classification of individuals as having one of the following: lower-than-average tendency to aggressiveness (score for Type 1); average tendency (score for Type 2); or high tendency to aggressive behavior (scores for Types 3-6).
Statistical analyses were carried out using GraphPad Prism. The results were presented as means and standard deviations, considering 95% confidence interval (CI). Fisher's exact test, McNemar's case-control test and Student's t-test were used. The sample calculation established that the target size for this study was 24 individuals for 95% power.
Results
Twenty-four patients with MS and twenty-four matched control subjects were included. There were 19 women and 5 men in each group. The median age was 34 years. All patients had low degrees of neurological disability, characterized by independence regarding daily activities and ability to walk without support. There were no drop-outs and no missing data.
In all types of assessments, the patients with MS scored significantly less for aggressiveness than the control group. The results are summarized in Figs. 1 and 2 . Two-thirds of the patients with MS (n = 18; 75%) had a tendency to aggressiveness that was average or below average (95% CI = 1.6701-3.4099). In contrast, only 33% of the controls were classified as having low or average tendency to aggressiveness (95% CI = 3.0148-4.8052). This difference was statistically significant (p = .003). If only lower-than-average tendency to aggressiveness is considered, 12 patients and 6 controls showed this type of behavior (p = .02). Scores for medium tendency to aggressiveness were observed in 20.8% of patients and 8.3% of the control subjects. In contrast, high tendency to aggressiveness was identified in 66.7% of the control subjects and 25% of the patients with MS.
Discussion
Higher tendency to aggressiveness was found in 25% of our patients with MS. This result is similar to findings from other authors, as reviewed by Rosti-Otajärvi and Hämäläinen (2013) . However, it is important to highlight that over 66% of our control population presented this trait and, in comparison, the patients with MS could not be said to have high tendency to aggressiveness. The results found among the control subjects of the present study were in accordance with a historical control population (Sisto & Oliveira, 2007) .
There are many limitations to this study. The main limitation was the small number of patients and control subjects enrolled. However, the sample calculation established 24 as the target number of subjects, and the matched controls reinforced the results. The authors are aware that exclusion of patients with moderate or severe disability, anxiety, or depression might have created a sample population that is not broadly representative of MS. In addition, the authors acknowledge that generalizable conclusions cannot be drawn from this sample of patients and further work must be carried out in order to obtain clear and definite information on this complex aspect of MS. The present work can thus be considered preliminary, and further data must be sought by researchers interested in this important aspect of coping with MS.
The main strength of our work was the individual personal interview (rather than obtaining results from telephone interviews or posted letters with questionnaires). The proportion of women:men in this sample (19:5), though not ideal, is representative of the gender prevalence of MS (Marrie et al., 2016) .
Further research should include data on patients with higher degrees of disability and with associated mood disorders, as the sample population in this study is not fully representative of MS. Different scores of disability, anxiety, and depression might reflect brain lesions that were not taken into consideration in the present project.
Conclusion
The present results show that patients with MS may not necessarily present a tendency to aggressive behavior, as previously reported. In some populations, like the one in the present paper, low degrees of tendency to aggression may occur at significantly higher rates among patients with MS, in relation to controls.
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